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Introduction
Numerical acquisition of multiple immunofluorescence labellings may be performed using an epi-fluorescence microscope fitted either to a confocal laser scanning device (CLSM) or to a monochrome or colour low-light camera (silicon intensified target (SIT), cooled charge coupled device (CCD), intensified CCD) monitored by an image analysis system. All these equipments are currently available. This study reports observations made using the above mentioned techniques.
Material and methods
Most specimens used during this work were lymphoid cells and metaphases from patients with hematological diseases. They were observed under an epifluorescence microscope (DMRBE, Leica, Germany) using x40/1.0 and x100/1.3 oil PL-Fluotar objectives. Narrow mono-band, dual-band and triple-band fluorescence filter sets (Leica, Germany) were used (Tab. I). Images were acquired using a 3CCD colour video camera (DXC-930P, Sony, Japan), fitted to an image analysis system (Quantimet 600, Leica, UK). Images may be time integrated. For (Fig. lA) . In the second case, monochrome images are sequentially recorded using narrow mono-band filter sets, aligned and enhanced when needed, and then superimposed (Fig. 1B ). Cyclin A was detected with cyanine 3 using a triple layer biotin-streptavidin system. 5-methylcytosine was detected with monoclonal antibody and anti mouse Igs labelled with rhodol green. Acquisition using a doubleband filter set and a colour camera. The arrow indicates a double labelled cell. B) DNA, BrdU and plasma cells labelling using DNA dye propidium iodide, anti-BrdU, anti-Ig antibodies indirectly revealed by AMCA and FITC. Three successive acquisitions using three mono-band filter sets and a monochrome camera. The cell "a" is BrdU labelled, the cell "b" is Ig positive and corresponds to a plasma cell. C) Multifluorescent bead. Three acquisitions at x 40 magnification using three mono-band filter sets under a recent microscope. D) Multifluorescent bead. Three acquisitions at x40 magnification using three mono-band filter sets under an old microscope. The Figure 1B could not be visualized and acquired using the triple band filter. Indeed, due to filter set characteristics (Tab. I), the fluorescence intensity of the label is significantly decreased when multiple rather than monoband filter sets are used, except for green emitting fluorochromes. In the present study, images of single labels were systematically analysed. Fluorescence (Fig. 1B) .
As expected, fluorescence spreading was significantly higher using multiple band filter sets [2] than using a narrow mono-band filter, and colour compensation [3, 4] should be applied. It may be due both to excitation at non-optimum wavelengths [2] and to a wider emission spectrum [4] . However, unexpected high values were observed in the blue channel using the triple-band filter for red and green emitting fluorochromes, and might correspond to a reflection image mixed with the fluorescence image. (Fig. 1C) . However, X/Y translations calculated with poly-fluorescent beads were always necessary using an old microscope (Axioplan, Zeiss) ( Fig. 1D ) and using the CLSM under UV illumination. The image of Figure 1B was acquired in the same conditions that the bead of Figure 1D , but it is shown after shift correction. Moreover, in CLSM, a 800 nm Z shift occurred between green emitting and red emitting fluorochromes, using the x40 neofluar (Fig. 1E) and an old x40 plan-apochromat but not with the recent x63 planapochromat (Fig. 1F) . As stressed by other authors [5] , chromatic errors are lower with recent than with old microscopes.
3.4 CONFOCAL OR CONVENTIONAL EPIFLUORESCENCE MICROSCOPY. -In confocal microscopy, fluorescence of out-of-focus structures is stopped by the pinhole aperture, and the X, Y, Z resolutions can thus be improved. Serial optical images under various microscope modes can be acquired (Fig. 1G ) and 3D image reconstructions become possible [6] (Figs. 1H, I ). CLSM has major advantages over conventional microscopy mainly for thick tissue sections or cells when their 3D aspects have been preserved, and at high magnification. This is important for 3D spatial distribution and precise colocalization studies, but not in other cases such as total fluorescence quantification, and routine FISH cytogenetics. For instance, integrated fluorescence intensities of cytocentrifuged cells were measured using an intensified CCD camera [7] . Efficient FISH cytogenetic acquisitions were performed using an integrated colour CCD camera, a triple-band filter set and a software that makes it possible to equilibrate the three CCD channels with respect to each other on line (Fig. 1J) . Additionally, softwares applied on series of Z images make it possible to remove the out-of-focus part of the images by numerical deconvolution [8, 9] . 
